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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ultraviolet 
radiation apparatus enabling the uniformization of 
irradiance distribution over an irradiation range and the 
exposure without decreasing throughput within a 
relatively wide exposure range even using a large 
diameter optical fiber. 

SOLUTION: Light including ultraviolet light radiated by a 
discharge lamp 1a converges with an elliptic condensing 
mirror 1b t and the light is transferred to an integrator 
lens 11 through a phane mirror 1c, a shutter 1d, a filter 
1e and a relay optical unit 2, and the irradiation is 
uniformized at the integrator lens 11, and the light 
enters a collimator lens 12. The collimeter lens 12 
shapes the light emitted from the integrator lens 1 1 to 
equalize the incident angle of the light entering the 
perimeter of an optical fiber 3 with the incident angle of 
the light radiated to the vicinity of the center. The light 
entering the optical fiber 3 is guided until an emission 
end 4, and radiated to a wafer W coated with resist by a 
projection lens 4a provided at the emission end 4. 
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T-TA@^Si5fir3 10^-73 aS^t^^tKJ; 
0> 7r-f /^H5^ffi3 1 £U U-3W3Cy h 2tCfi 

n'J/-^l/>Xl 
2<D^S^^>^c©-f >^^l/-^l^>XJin«y h 1 

0©^>?1 0 a, ^v?IHl 0 b€\ _hiaU I/— ^J.- 

,a 3 1 <d*i? 3 a j; o \zm&v-z&tt\x. m 

%y T-f A 3 ©Sf^DT-f >r>fU-2 !/>X^Ln-y 
h 1 o^^-r<5^:<fc^7!*-5o 
[0 0 3 5] ±iehssmt«> -r>^yi/-^i/>xn 
h 1 0, yy>trw&B&3 1 S:^>>fc«fcomo# 

V><5«&CP^iTKWLfcd«» Ul^-^^^h2* 
tSW-r, 7>XA<7^a*tSCl f {CilB^^l 0 a> 3 
a t{ft&-r-5*^«*WW» ^>^2V-^U>Xa^ 
•yMO, ^TcfiT'r-r AH^a5ffi3 1 it^^>X 
A-7Xffl«Si5i f irBt0f*W-SJ:-5K:UT*>«kti. 7> 
XA-7^.ttlltSI5 1 f K-f >rir\s—9 V>X=L~y V 1 
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o , &rzte7 T^rw&BNi 3 i smo ttmz.m&\$* 
■i y^tfv-zuyx i i ©TfcTJtSB, ttimfty r 

[0036] mA\^mm^ms.^tc7,^y hUVflgft 
mmzmm u;fciafifci£3*-rHT?*s. imam i \zj* l 

>TifU-*U>X=L^y h 1 0d^«$nT*50, 
■i 1/>X11 <D5tAMSP^P3^^ l b 

©Sg2«u&feMKffcM^££5{e6ES£*n:^5. * 
fc, »ft77^A3©3t7vJtTO47 7^A*H^,5&3 
laWfttt&tTCfeO, :7 7"fATBJ08i&3 114, ± 

[0 03 7] 05 {4_hiB-f >rif\r-9 V>X=L=-y h 

io, 77^ 3 1 ©mo tt\wm%fs$mT? 
xmm\ ffimrtztiT&o. ^>xa<7x attain 

f\z-(y^u-^u>XsL-yhi Odi^-T-So -Y 
>f^^U>Xo^y b l OO^^^^^jhae)^ 

i 0c3WRW-&*rc*rK ^>^ , /\'>xffiS#3ui f 
i4, ^mi g*^-j-stiT^-5. -tuc> -iy^-trv 

-^U>X^ny h 1 0£^>XA->7.ffll*g|51 fie* 

*>>i h^^TLl gtei&OtfW-S^tK:* 
D, *>>1 h CD5feSS*t_hSB^y±i?)« 1 0 ct«&U 
<>fyu- ^l/>Xo^y h 1 0^@^$n-5. 

[0 0 3 8] <f ^^TV-^l^Xons/ h 1 0€r^0 
#tt££€N -f>f^U-^l^>Xl l<D^7vlta34, 
9 >XA<7X 1 ©tSRiiftgl 1 b ©Sg 2 fU&&® e&g 

*-^l/>Xl 2fiOO^SPfc{4, *i>pl 0b:WRW-6 

n-r^o, ^^i o bf47r-r/N*H5^ia3 1 \zm-f 

i>tltt~J 3 a fcflte-T* J: o \zm&t£nT^Z>. bfc 
T, ±iS*>> 3 a 1 0 b E £ 

iej;0, m%y7^n3^>y-^u-^\yyx=L=.y 

hi 0Km0#tt-5;i<h#-T?*-5„ 7 
5£gt$i&3 1 0ftJSCf4*S>lI:«>»3 b#i£tt 6*1X1^ 
So *UT, Y>f^k-^U>XaZy h 1 0£4£ffi 
L&(^»&K:{4, 77^ A*@£S5ift 3 1£±1E7>XA 

^xmmmi f Kma-sit. tm*vi h^Mi g 
y/wxmsmi f izmvttvzz 77^ 
<t€r, mdrtJT^rtsetfttefflz* 7>7a^xio 

fgRST^t 1 b 2 «^&MKfe«T<5o 

[0 0 3 9] #mm<D7>7$y hUVjfJt^®4, ±IB 
©£5K<>^7V-^U>Xl lt3U^U>X 
1 2^"S«^n-g>-f >^^V-^l/>X^-y h 1 0 
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£9>:77v>XffiiJS|51 fKlf9fi-e#-5«k5td«fi£l/r 
^•5©-?, ^7T^/N*3©^7vJt^O^Jt«^:# 
Wi77</N*WUTfe, ffilBLfcdcoK:, 
3fc?7^A^e>ffi»£ns&ft©S^©M^£/J^ < 

r-r a sffijrrs*^*. _hfs-< i^>x 

CLri-y h 1 0 S^ifT, Wfk7 T^rtWZM& 3 1 £ 

[0040] 

14, K,T««ftiRS»Si:fc*Mf€r*. 
(1) -Y>^V-^>X£nU*-^>XK£D 

tan?*, ^xy\©®ai^K^®Brrs - £an?£s. 

20 ««$n?c#Hii»1{c:*5tt-5MS©A*'7^+Sr/iN 

[0041] (2) -1>T>fU-?l/>Xt=lV*—? 
U>Xfrt>mj&Znz>'(>Ttf\/-?l'>X3--y 

SMbu^^o e©^de>, Mi^iSffl. ^st^ie^i;T:-r 

[0 0 4 2] (3) mm<D^ttM7>7°Zm^2>Z:i: 

(4) NA (HPISD ©M^vh^iie^^r-f/^^ffl 

■c, 7 7^nom*Mvm\z%i^-<:, 7 7^^<Dmmm 

(5) -f >^U-^U->XtnU^-^l^>XSr— » 

-f yJ-W—tr U>Xtn U ^— ^ U>X€rffimtemo 
7:©^tHit^mf9#lt-5ct5^«^U/z©T, g»© 
^e.ie, ^7r-TA*©m*^t>t?T 
50 iefB#cS9ft-r-5it*n?€rs. £fc, «jc«jHJ»a^ 
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[0®ofipi&lftt£] 

[0 1 ] #^£CiA)iaaa$JI^Sf3gffl LfcUdfc 
#l£*-r0T&5o 

[05] 04lii5^T-f>ryU'- ^l/>X^n^ ht 

[06] fi»0^X7\^j^g)^^«^©-^lI^ 
t"0T*-5 o 

[0 7 ] fifefEOT. y I- U VmMM<Dmj&<D-&\%^ 
■f"0T?$>-5„ 

[08] i||3t7r<A©7J^ttBlfet©Jfia^*&5« 
T0T&-5O 

[0 9 ] myey t< n<mt.mm^<Dm^^tm^ 
[0 1 o ] myt ? r^n<D?^m\z^ yy-vv-z v 
-r-s0T*-5o 

[011] =iv*-#u>X(Dnmtimy677^/^<D 

[02] 
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[012] myt7 7^rt<Dmn$k&mw~tz>m-?&z>. 
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